. One way to improve the understanding of a discipline is to broaden the study of systems within that discipline. The objective of the study presented was to isolate and investigate the general properties of a new bacteriophage attacking a species of the genus Bacillus.
Bacteriophages for the genus Bacillus have rightfully gained popularity as virological research tools (Adant, 1928; Cowles, 1931; Francis and Rippon, 1949; Friedman and Cowles, 1953; Gochenauer, 1955; Smith, Gordon, and Clark, 1946) . One way to improve the understanding of a discipline is to broaden the study of systems within that discipline. The objective of the study presented was to isolate and investigate the general properties of a new bacteriophage attacking a species of the genus Bacillus.
MATERIALS AND METHODS
The host bacterium was isolated from a manure sample and identified as Bacillus pumilus (Breed, Murray, and Smith, 1957) . Primary isolation of the host yielded a lysogenic strain. Nonlysogenic cultures for this study were derived from the lysogenic culture by streaking on nutrient agar and isolating colonies at random. Each selected colony was tested for the absence of lysogeny by overlayer plating.
Bacteriophage isolation was accomplished by inoculating each of several glass cylinders containing 350 ml of host-seeded yeast extract (Friedman and Cowles, 1953) was routinely used for virus dilution and host propagation. Soft agar for the overlayering was prepared by adding 1.5 per cent agar (Difco) to the broth. Nutrient agar (Difco) was used for the bottom agar.
A modified Gratia (1936) technique was used for phage assay. Unless otherwise stated, 1 ml of virus dilution was adsorbed with 3 ml of host and plated with 4 ml soft agar. Experimental growth curve data indicated that the host log phase began 5 to 6 hr after secondary inoculation at 37 C; therefore such cultures were used as a source of host cells throughout this study. All platings were performed in triplicate. Counts that did not agree within 5 per cent of the average invalidated an experiment. Plaque counts were made after 24 hr incubation at 22 to 24 C.
Antiserum to the phage was of rabbit origin. The serum was collected, pooled, heated to 56 C for 30 min, and stored in screw-cap vials at -15 C.
EXPERIMENTAL RESULTS Plaque morphology. Incubation temperatures between 20 and 37 C have no effect on the number of virus particles demonstrating infectivity in a given assay. Plaque haloing and rate of appearance following overlayering is markedly affected. Contact prints of assays illustrating the extent of haloing and plaque size at 20, 30, and 37 C after 24 hr incubation are presented in figure 1. The majority of plaques appear as definite entities by 2.5 hr at 37 C and by 7 hr at 20 C. The plaque diameter averages 1.5 mm after 24 hr at 20 C.
Temperature inactivation. This experiment was performed in 16 by 125 mm screw-cap tubes. Six tubes containing 9 ml yeast extract broth and 1 ml of virus dilution were prepared. One of the tubes was submerged in water baths adjusted to 41 C of 10, 20, 30, 40, 50 , and 60 C, respec-47 broth. All tubes were incubated at 37 C for 60 min. After incubation the virus containing broth was diluted 10-2 to eliminate pH effects on adsorption and plated as usual. The virus appears to be stable to the basic range of pH but inactivation is evident at the lower pH levels (table 2) . Adsorption rate of the virus. The adsorption rate determination was patterned after that described by Adams (1950) . An adsorption flask containing 1.2 X 109 per ml host cells and 2.2 X 108 per ml virus particles was placed at 22 C. Following an immediate assay upon host and virus contact, aliquot samples of 0.1 ml were removed at intervals and diluted 10-2 in cold broth to stop adsorption. Two ml of each sample were centrifuged at 3000 rpm for 5 min. One- curve is based on that outlined by Adams (1950) . An initial phage concentration of 1.3 X 108 per ml was employed. Antiserum for inactivation of free phage was diluted 10-3. The experiment was carried out at 37 C (table 5) . Figure 2 shows the period of virus release to extend from 30 to 40 min post inoculation. A gradual leveling begins at 40 min which terminates in a plateau at 75 min. A burst size estimated (Luria, 1953) (Delbruck, 1950 (Friedman and Cowles, 1953) .
SUMMARY
A bacteriophage for Bacillus pumilus has been isolated and certain of its fundamental biological properties determined and described. This phage differs from phage for other Bacillus species in burst size and latent period, otherwise it possesses many similar biological properties.
